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57) ABSTRACT 
A nipple construction particularly adapted for use in 
aircraft cooperative with a corresponding coupling 
wherein optimum structural and durability charac 
teristics, consistent with minimum weight design 
criteria, are obtained by the incorporation in said nip 
ple of a first member of lightweight metal having a 
second member or sleeve of greater wear resistance 
and structural strength encompassing said first 
member and imparting said wear resistance and struc 
tural strength to a majority of the external surface of 
said nipple by acting as a buffer to absorb wear and 
impact arising out of the many connect and discon 
nect operations to which nipples of this type are 
usually subjected. 

6 Claims, 2 Drawing Figures 
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COMPOSITE CONSTRUCTION FORNPPLE USED 
IN GROUND STARTING FORJET ENGINES 

BACKGROUND OF THE INVENTION 

This invention pertains to connector constructions 
for use in areas where weight and wear features are par 
ticularly important. Specifically this invention pertains 
to a composite construction for nipples used in ground 
starting for jet engines. Aircraft are provided with a 
number of connectors which provide connections 
between internal systems and portable ground systems 
used on a temporary basis for one reason or another. 
The particular type of connector contemplated and 
found ideal for this practice of the invention is one that 
is used for the starting of jet engines. 
For Example, jet engines may be started with pres 

sure and thus it is necessary to make connection to a 
suitable fluid supply source. One means of pressure 
starting is to connect an air source to a fluid line com 
municating with the chamber or component which 
must be pressurized. This function obviously is only 
conducted on the ground and so as to keep the aircraft 
weight to a minimum, a portable ground pressure 
source is made available having quick connect and 
disconnect facilities to accomplish the pressurizing 
necessary for engine ignition. There are a plurality of 
such connectors or nozzles used in aircraft and it thus 
becomes becessary to have connectors which permit 
the optimization of structural and wear strengths neces 
sary for the multitude of quick-connect and-disconnect 
operations all consistent with minimum weight 
criterion normally associated with aircraft. 
Thus in the practice of this invention, an adapter or 

first member which comprises the main body element is 
secured to a structure or fuselage of the aircraft and 
serves as the main connector between the service duct 
and the starting system duct. This member is made of 
high temperature, high strength aluminum alloy in 
order to minimize weight consistent with cost and other 
factors. The second member of the structures of this in 
vention comprises a sleeve or wear member which 
ensheaths a major portion of the adapter or main body 
component and is fabricated of high strength steel to 
take the impact and wear imposed by the heavy quick 
connect and disconnect fittings of the flexible service 
duct which connects the aircraft system with the porta 
ble ground system. 

Heretofore the prior art has been faced with the 
proposition of providing either all aluminum fittings 
which are unable to bear up under the severe condi 
tions in which they are used or alternately use prohibi 
tive all steel fittings which likewise are unsuitable 
because of the weight factors involved. The connector 
constructions of this invention overcome these short 
comings and provide alternatives heretofore unavaila 
ble in the prior art which maximize the best features of 
either extremes without sacrificing needed per 
formance. 

OBJECTS AND SUMMARY OF THE INVENTION 
It is an object of this invention to provide a connec 

tor construction of lightweight and high strength 
characteristics. 

It is another object of this invention to provide a con 
nector construction for use in aircraft or the like em 
ploying a composite nipple structure. 
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It is still another object of this invention to provide a 

composite construction connector for use in ground 
starting of jet engines. 

It is still another more specific object of this inven 
tion to provide a connector for jet engines or other air 
craft systems for temporary connection with portable 
ground systems, 

It is still another more specific object of this inven 
tion to provide a composite connector construction 
wherein a first member is fabricated of lightweight alu 
minum and is partially ensheathed in an external high 
strength steel member being adapted for quick connect 
and disconnect attachment with a ground support 
system. 
Other objects and advantages of the invention will be 

apparent from the following specification and the ac 
companying drawing which is for the purpose of illus 
tration only. 

In an exemplary embodiment, the invention pertains 
to a connector construction for aircraft and the like 
comprising a first member of lightweight material hav 
ing an extending, generally tubular end defining an 
outer edge and having an integrally formed flanged op 
posite end adapted for attachment to the fuselage of an 
aircraft or the like, said tubular end being provided 
with at least one exterior shoulder. A second member 
of high-strength material exterior of said first member 
and defining a sleeve therefor is provided in relatively 
rigid relationship with said first member. One end of 
said second member is adapted to extend over said at 
least one exterior shoulder with the other end extend 
ing beyond said extending generally tubular end and is 
provided with an internally formed shoulder abutting 
said outer edge of said first member and is of a configu 
ration adapted for quick connect and disconnect inter 
fitting engagement with a fluid line coupling. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

FIG. 1 is a perspective view showing the field of use 
of the connector construction of this invention; 

FIG. 2 is a view in partial cross-section taken along 
the lines 2-2 of FIG. ; 

DESCRIPTION OF THE BEST EMBODIMENTS 
CONTEMPLATED: 

Referring to the drawings wherein like numerals of 
reference designate like elements throughout, the in 
vention will be described as it specifically pertains to a 
nipple or connector used in ground starting for jet en 
gines wherein it is desired to put the system of the jet 
engine in communication with a ground, mobile ap 
paratus for pressure starting of the jet engine. It is, of 
course, obvious that other fields of use specific to air 
craft and outside of the aircraft field are possible. In 
other words, the structures disclosed herein may be 
used for providing quick-connect-and-disconnect con 
nectors for ground air conditioning systems which pro 
vide air conditioning facilities for aircraft while they 
are on the ground, or similar such usages, when desira 
ble to interconnect aircraft systems with portable 
ground systems on a temporary basis. 

Herein the connector 2 is shown comprising a first 
tubular member 4 having an extending portion 6 defin 
ing an outer edge 8 with an opposite end 10 having an 
integrally formed flange 12, in this instance of lobate 
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configuration and being provided with a plurality of 
apertures 14 by which means the connector 2 may be 
secured to the wall or fuselage 16 of an aircraft or air 
craft engine and the like. Rivets 18 provide securement 
between the connector 2 and the fuselage 16. 
Generally speaking, the first member 4 has a first major 
bore 4a and a second major bore 4b being slightly 
larger in diameter than the bore 4a. The member 4 is 
provided with at least one exterior shoulder such as 20 
and a second spaced shoulder 22 of less depth than the 
shoulder 20 may also be provided. The exterior wall of 
the member 4 defining shoulders 20 and 22 is normal to 
the axis of member 4 thereby providing abutting sur 
faces for reasons which will become apparent 
hereinafter. The outer edge or extremity 4c of member 
4 is lightly bevelled or coined for reasons to be 
described while the wall of the member 4, inward of the 
edge 4c, is provided with, in this instance, three spaced 
apertures 24 about 120 apart for reasons which will be 
described. The material of construction for member 4 
is of high-temperature resistant and high strength 
lightweight aluminum alloy which can withstand flow 
of air therethrough at about 50-60 p.s. i. at a tempera 
ture of about 400-600°F. for the specific embodiment 
contemplated. Obviously, other lightweight metals with 
appropriate characteristics depending upon use may be 
used. 
The second member or component of the connector 
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2 comprises sleeve or sheath member 30, in this in- 30 
stance of a corrosion resistant steel being capable of 
with-standing rugged use and absorbing connector-type 
impacts. The sleeve 30 is of a size and shape to accom 
modate a majority of the external peripheral surface of 
member 4 and has an internal configuration to receive 
the shoulder 20 and the edge 8 in abutting relationship, 
the exterior surface 32 being of a configuration 
adapted to accommodate quick-connect and-discon 
nect fluid couplings such as coupling member 34. 
Three apertures 36 spaced about 120 apart are pro 
vided in the wall of member 30 in aligned relationship 
with the apertures 24 of member 4. Rivets 38 are 
disposed in the aligned holes 36 and 24 rigidly holding 
members 30 and 4 in relatively rigid relationship so that 
there is no axial or rotational movement between each 
of the members. Obviously, other modes of securement 
may be used. 

It will be noted that member 30 extends outwardly 
from the edge 8 of member 4 a sufficient distance so as 
to absorb axial forces or impacts imposed upon 
member 30 by the coupling action with coupling 34 
and to thereby isolate, in a non-transmission of forces 
manner, the member 4. The interior wall 30a of the 
sleeve 30 is tapered at 46 to conform to the coined 
edge or extremity 4c of the member 4 and to provide a 
smooth flow path for fluids flowing through the con 
nector 2. 

In this instance, fluid path 40 is in communication 
with a jet engine or the like which must be started. Air 
pressure acting against the engine blades provides the 
starting force. The protective cover (not shown) nor 
mally covering the connector 2 is removed and the 
coupling 34 snapped into engagement over sleeve 30 to 
thereby put the internal chambers or components of 
the engine in fluid communication with, for instance, a 
pressure source connected to fluid coupling 34 by 
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4. 
means of hose 42. Thus it is apparent that after the en 
gine has been started, the coupling 34 is easily removed 
and the normal cover replaced over member 30 to 
thereby seal off the connector 2 from the ambient at 
mosphere. If desired, the external surface of member 
30 may be provided with cover retaining shoulders 
such as 30b so that a cover, such as polyethylene one, 
may be frictionally inserted over the protrusion 30b in a 
frictionally held, snap-fit manner. 
Although the coupling 34 is shown schematically in 

FIGS. 1 and 2 of the drawings, the actual couplings util 
ized are provided with spring-actuated dogs, detents or 
the like which scrape across the exposed surface of the 
second member of sleeve 30 as the coupling 34 is 
moved axially across said surface. However, the wear 
resistant characteristics of the steel or other material 
from which the sleeve 30 is fabricated prevents high 
frictional wear of the surface of the sleeve 30 by the 
spring biased dogs or detents which occurs in conven 
tional aluminum connectors. 

Furthermore, when the coupling 34 is first installed 
in operative relationship with the nipple 2, the coupling 
34 is frequently jammed into the outermost extremity 
48 of the sleeve 30. This induces severe axial loads 
which are distributed into the first member 4 of the 
connector or nipple 2 through the cooperative shoul 
ders 20 and 22 provided on the exterior surface of the 
first member 4 of the connector or nipple 2. 

Since the greatest proportion of the composite con 
nector of nipple 2 is constituted by the lightweight first 
member 4, significant reduction in weight is achieved 
and where a relatively large number of these couplings 
is utilized in the aircraft, a significant overall weight 
reduction is accomplished. Furthermore, the necessity 
for replacement of the connectors or nipples 2 is ob 
viated because of the provision of the high wear and 
abuse resistant sleeve 30 in cooperative relationship 
with the first member 4. 
Thus, a nipple connector or the like has been dis 

closed which is a composite adapted to meet aircraft 
criteria in that it is of lightweight construction yet pro 
vided with an exterior sleeve of high strength material 
which will wear well and absorb coupling impacts 
without damaging the lightweight member making up 
the composite. 

I claim: 
1. In a connector construction for aircraft and the 

like, the combination of a first member of light-weight 
material as compared to a second member hereinafter 
defined, having smooth walls and an extending 
generally tubular end defining an outer edge and hav 
ing an integrally-formed opposite end adapted for at 
tachment to an aircraft, said tubular end being pro 
vided with two external shoulders; and a second 
member secured to said first member and being of 
high-strength material, as compared to said first 
member, having a first end portion exterior of said first 
member thereby defining a smooth-walled sleeve of 
larger exterior diameter than the portion of said first 
member it ensheaths, and a second end portion extend 
ing generally beyond said generally tubular end of said 
first member and having an internally formed shoulder 
directly abutting said outer edge of said first member 
and being adapted for quick connect and disconnect in 
terfitting engagement with a fluid line coupling, said 
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first end portion of said second member being in direct 
abutting engagement with said two external shoulders 
of said first member, all said abutting shoulders acting 
to absorb axial impact forces and to thereby minimize 
the transmission per unit area thereof to said first 
member. 

2. The connector in accordance with claim 1 wherein 
said external shoulders are normal to the axis of said 
second member and said opposite end is flanged for 
ready securement to a support structure. 

3. The connector in accordance with claim 1 wherein 
said first and second members are secured to each 
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6 
other by a plurality of spaced rivets. 

4. The connector in accordance with claim 3 wherein 
three rivets spaced 120° apart secure said first and 
second members together. 

5. The connector in accordance with claim 4 wherein 
said internally formed shoulder is at a right angle to 
said edge of said first member. 

6. The connector in accordance with claim 5 wherein 
said second member defining said sleeve ensheaths a 
majority of the exterior surface of said first member. 
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